Evoked field potential changes in the rat hippocampus produced by toxic doses of glutamate agonists and metabolic inhibitors: correlation with subsequent neuronal death.
The perforant path evoked field potentials in the dentate gyrus of the rat hippocampus are distinctive and thus were used as a marker for the accurate positioning of injection cannulae. The time course of the changes in these potentials caused by various toxins were determined and correlated with the extent of neuronal loss produced subsequently. Glutamate and the glutamate receptor agonists, kainate and N-methyl-D-aspartate (NMDA), caused an immediate loss of the evoked field potentials, suggesting a massive depolarization block. After the glutamate agonists there was only a small recovery in potentials over a period of 8 h, whereas after glutamate the potentials recovered within 5 h. Short-term decreases in evoked potential (up to 2 h) were also found after saline injections. Hippocampal evoked potentials were still reduced 8 h after NMDA, even in areas not showing subsequent neuronal loss. Sodium iodoacetate (10 nmol) caused a delayed loss of evoked potentials, reaching a minimum 15 min after injection and lasting for at least 8 h, whereas after sodium cyanide (10 nmol) the potentials decreased immediately to a similar extent to those found 15 min after iodoacetate, but recovery was reversible over 8 h. There was a significant correlation between the degree to which the evoked potentials were decreased and the extent of death of the granule cell neurons, examined histologically four days later.